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GLOSSARY

Backward Calculation.  A procedure that calculates the chemical concentration
corresponding to some target risk level.  Achieved by combining and rearranging the
equations used in forward calculations and substituting a target risk level for chemical
concentration.  Region IX PRGs were obtained by this procedure.  Example equation for
target risk of 10 - 6:

10 - 6 concentration    =                 body weight x 10 - 6            
intake level x cancer potency factor

Note that this equation is a rearrangement of the equation shown for the forward
calculation.

Baseline Risk Assessment. A comprehensive risk assessment based on conditions
existing before remediation. Baseline risk assessments are usually based on information
gathered during a remedial investigation (RI) and the results are often used to establish
cleanup goals.

Cancer Burden.  Obtained by multiplying the cancer risk estimate by the number of
people in the population at risk.  Identifies the number of individuals in population at risk
that will develop cancer.  Assumes that all members of the population are exposed in the
manner assumed in the risk assessment.

Cancer Risk Estimate.  An estimate of the probability that an individual will develop
cancer during a lifetime if exposed to a carcinogen or carcinogens in the manner assumed
in the risk assessment that produced the estimate.  Obtained by multiplying the dose by
the CSF. 

Cancer Slope Factor (CSF).  A term adopted by EPA to identify the cancer risk
associated with a unit dose of a carcinogen. It is the slope of the curve representing the
relationship between dose and cancer risk.  When estimated with the linearized multistage
model, the CSF is the upper 95 percent confidence limit of the slope (upper-bound
estimate of risk).  Also called cancer potency factor (CPF).  Expressed
as risk per mg/kg-day or risk (mg/kg-day)  - 1.

Chemical of Concern (COC).  Defined in A.A.C. R18-12-101 as any regulated
substance detected in contamination from the LUST site that is evaluated for potential
impacts to public health and the environment.  This is similar to the definition found in
RAGS Part B for COPC which has an associated cancer risk (ILCR) greater than 10-6 or a
hazard index (HI) greater than 1.0 on the basis of the results of a baseline risk assessment.
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Chemical of Potential Concern (COPC).  Defined in RAGS Volume I, Part A, Exhibit 5-1
as a chemical that is potentially site related and of sufficient quality to quantify risk. 
Chosen primarily on the basis of an evaluation of the chemical analytical data and
relationship of measured levels to background levels.  Health and ecological effects may
be considered in the selection of COPCs, but only to reduce their number to one that is
convenient for the baseline risk assessment.  Criteria for selection are described in RAGS
Volume I, Part A.  See also EPA, 1992a, page 40, section 3.2.1, Chemicals of potential
concern are chemicals that may be hazardous to human health or the environment and
identified at the site, initially from historical sources.

Completed Pathway.  An exposure pathway that satisfies five criteria:  (1) a chemical
source, (2) mechanism of chemical release, (3) a retention or transport medium, (4) a point
of potential receptor contact with the contaminated medium, and (5) an exposure route.

Data Quality Objectives.  The qualitative and quantitative statements that clarify the
objectives for site investigation, risk evaluation, remediation, or compliance confirmation. 
It defines the level and appropriateness of technical procedures, sampling methodologies,
data requirements, and decision error for establishing the quality and quantity of data
needed.

Exposure Pathway.  The mechanism by which a chemical migrates from its source to a
biological receptor.  Example: source to soil to groundwater to kitchen faucet.

Exposure Route.  The route by which a chemical enters or makes contact with the
biological receptor.  Example: ingestion of contaminated water from a kitchen faucet.

Forward Calculation.  A conventional risk assessment procedure that calculates the
cancer risk or chronic toxicity hazard presented by any given chemical concentration. 
Baseline risk assessments and PEAs use this procedure.  Example equation: 

Cancer Risk  =  concentration x intake level x cancer potency factor
body weight

Hazard Index (HI). The sum of the HQs for multiple substances or multiple exposure
pathways.

Hazard Quotient (HQ).  The ratio of a single substance exposure level (dose or
concentration) over a specified period of time to the RfD or RfC derived for the same
period of time for the same substance. A ratio larger than unity suggests that the
concentration of the chemical is high enough to cause chronic noncarcinogenic effects.
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Maximum Contaminant Level (MCL).  The maximum concentration of a contaminant
allowed in drinking water systems by the National Primary Drinking Water regulations: 40
CFR 141.11 and 141.12.

Monte Carlo Simulation.  A trend-analyzing procedure adopted for use in performing
quantitative uncertainty analyses of risk.  An iterative process that combines thousands of
risk estimates for the probability density functions of each risk-influencing factor to obtain a
final probability distribution. For example, with the conventional method for calculating
human health risk, body weight is assumed to be 70 kilograms and concentration of each
chemical is the upper 95 percent confidence limits on the mean. This produces a point
estimate of risk. The body weights of adults in a typical population may range from 30 to
90 kg.  The measured concentrations of any given chemical will also cover a range from
low to high.  Monte Carlo simulations will calculate the risk based on all combinations of
body weights and chemical concentrations within the ranges chosen and produce
summary statistics for the distribution of the risk estimates, including the mean, median
and other percentiles, maximum, and minimum risk and thereby providing a better
estimate of risk than the point estimate produced by the conventional method. Monte Carlo
simulation programs for the computer are available, e.g., @Risk for the PC computer and
Crystal Ball for the PC and Macintosh computers.

No Further Action (NFA).  A contraction of No Further Action Response Planned
(NFRAP).
 
No Further Investigation (NFI).  A SouthDiv term meaning that enough data have been
collected to make a decision (e.g., removal needed, no action required) about it with
reasonable certainty. 

Preliminary Remediation Goal (PRG).  Defined in RAGS, Volume I, Part B as a
chemical-specific initial cleanup goal that (1) is protective of human health and the
environment and (2) complies  with ARARs.  PRGs are initially developed on the basis of
readily available information and are later modified to reflect the results of the baseline risk
assessment.  PRGs are also used during the analysis of remedial alternatives in the RI/FS. 
Examples: EPA and Cal/EPA Soil Screening Levels and EPA Region IX PRGs. 

RAGS.  Acronym used to identify Risk Assessment Guidance for Superfund, a manual
entitled, "Superfund Risk Assessment Guidance Manual, Volume I: Human Health
Assessment, Interim Final", EPA, 1989, Parts A, B, C, and D.

Reference Concentration (RfC).  A term adopted by EPA to identify the estimate of the
chemical concentration that will not cause noncarcinogenic effects during a specified
exposure period.  Developed for air- and waterborne chemicals. Expressed in
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RfC(air)'RfD(inhalation)×20m 3/day×10&3mg/µg
70kg

RfC(water)'RfD(oral)×2L×10&3mg/µg
70kg

micrograms per cubic meter of air (µg/m3) or micrograms per liter of water (µg/L). 
Interconvertible with RfDs as follows:

Reference Dose (RfD).  A term adopted by EPA to identify the estimate of the chemical
dose that will not cause noncarcinogenic effects during a specified exposure period. 
Expressed in milligrams of chemical per kilograms of body weight per day (mg/kg-day). At
present, available only for oral and inhalation exposures. Dermal RfDs are derived from
oral RfDs after correction for absorbed dose.

Representative.  The level at which a measured result accurately reflects the medium
being sampled.  It is generally qualitative in nature, and is addressed through the
robustness of the sampling plan, i.e. location of samples, number of samples, and the
likelihood that the sampled subpopulation represents the true population of possible
samples.

Residual Risk Assessment. A risk assessment performed after cleanup has occurred to
determine the effectiveness of the remedial action taken.  Requires samples of
remediated medium (soil or water) to be analyzed for chemicals of concern.  Is usually tied
to risk reduction determination for cleanups and removals.

Restrictive Covenant.  A recorded restriction to a deed of real property providing notice
for perpetuity which runs with the land.  Such restrictions may place prohibitions on use,
development, or construction.

Risk.  The probability of occurrence of an undesirable event, such as a chemically-induced
illness or earthquake.

Risk Assessment.  A technical evaluation of the nature and magnitude of risk.

Risk Based Concentration (RBC).  A calculated chemical-specific concentration
corresponding to a target risk level, usually a cancer risk level of 10-6 for carcinogens and a
hazard index of 1.0 for noncarcinogenic effects.  Also called risk-based criterion.  RBCs
are based on a specific set of exposure scenarios and pathways.
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URF(air)' CSF(inhalation)×20m 3/day×10&3mg/µg
70kg

URF(water)' CSF(oral)×2L/day×10&3mg/µg
70kg

Screening Risk Assessment. A risk assessment performed to determine the need for
further action.  Employs a process that rapidly and economically produces a preliminary
upper-bound estimate of risk. In California, an approach to screening consists of
comparing the highest measured concentration of each chemical with EPA Region IX
PRGs (defined herein).  Another consists of performing a California Preliminary
Endangerment Assessment (defined herein).
 
Site Evaluation Accomplished (SEA).  A term for "sites that EPA decides do not
warrant moving further in the site evaluation process" (NCP, Section 300.5). Applies to
NPL as well as non-NPL sites.  

Target Organ Analysis.  An analysis performed when the HQ of each chemical is less
than unity, but the sum of the HQs exceeds unity.  Groups the chemicals according to the
effects on which their respective RfDs are based and calculates the HQs by group.  Often
causes the HQ of all groups to be less than unity. Assumes that the effects of different
chemicals are additive only if each chemical produces the same effect, i.e. impacts the
same target organ.

Uncertainty Analysis.  A process by which factors that affect the estimates of risk are
identified and the degree to which they cause risk to be overestimated or underestimated
identified.  Is site-specific.  May be qualitative or quantitative.  Examples of factors that
often affect risk are body weight, exposure regimen, toxicity estimates, and the information
used in fate and transport modeling.

Unit Risk Factor (URF).  A term adopted by the EPA to identify the cancer risk
associated with a unit concentration of a carcinogen in air and water.  Permits calculation
of cancer risk directly from exposure point concentrations for chemicals in water and air. 
Expressed as risk per µg/m3 for air and risk per µg/L for water.  With rare exceptions,
interconvertible with CSF values.  The relationship follows.
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DISCLAIMER

This guidance document for the Underground Storage Tank (UST) Program is submitted in
conjunction with the rule filed with the Secretary of State [Arizona Administrative Code
(A.A.C.) Title 18, Chapter 12, Articles 1 and 2] which became effective August 20, 2002.  The
contents of this guidance are general in nature, reflect the administrative and technical
components of the program as described in rule, and are subject to revision in keeping with
the latest developments in technology, professional practices and statutory changes.
Comments are welcome and should be submitted to Joseph Karl Drosendahl
(drosendahl.joseph@ev.state.az.us) or Jeanene P. Hanley (hanley.jeanene@ev.state.az.us)
at ADEQ Underground Storage Tank Program, 1110 West Washington Street, Phoenix,
Arizona 85007.  This document and subsequent revisions may become available from the
UST website at http://www.adeq.state.az.us/environ/waste/ust/lust.html.

The following document was developed to provide the regulated community with guidance in
complying with the release reporting and corrective action requirements for USTs  as provided
for in Arizona statutes and rules, and is to be utilized by ADEQ staff as an aid in
determinations regarding adequacy of site investigation and remediation activities.  It creates
no substantive or procedural rights in any person.  The mention of trade names, commercial
products, or private entities does not constitute an endorsement.

Nothing in this document supercedes any state or federal regulation.  Complete conformity
with the information in this document does not guarantee acceptance of all results by ADEQ,
nor does it establish that all corrective actions undertaken are reasonable and necessary.
Site-specific variances from the details of this document may be warranted, and will require
use of professional judgement.  This guidance document is a basic application for generalities
encountered at most UST sites, and does not constitute an account for all site-specific
conditions.  As such, some of the guidance provided in this document may not be applicable
to a given LUST site, and consequently, such activities may not be reasonable, necessary or
cost-effective depending upon site-specific conditions.

The guidance provided in this document is also intended to be applicable for single UST
releases.  All of the guidance may not be reasonable, necessary or cost-effective if multiple
UST releases, which occur in close proximity, are being investigated or remediated at the
same time.

If the regulated community chooses not to follow this guidance, any corrective actions must be
performed in accordance with A.A.C. R18-12-260 et.seq. and pursuant to Arizona Revised
Statute (A.R.S.) § 49-1005.  Corrective actions must:

• assure the protection of public health and welfare and the environment;
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• to the extent practicable, provide for the control, management or cleanup of
regulated substances so as to allow the maximum beneficial use of the water
and soil of this state; and

• be reasonable, necessary, cost-effective and technically feasible.


